FMR1 haplotype analyses among Indians: a weak founder effect and other findings.
This study on allelic/haplotypic fragile X associations evaluated using STR (DXS548, FRAXAC1, FRAXAC2) and SNP (ATL1) markers flanking the (CGG)(n) locus of FMR1is the first report from the large ethnically complex Indian population. Results have been compared with allele/haplotype distributions reported for other major ethnic groups, including White Caucasians, Africans, and Pacific Asians. Though overall allele frequency distributions at the individual loci are more similar to Western Caucasians compared with others, significant differences are observed in haplotypic associations with the mutated X. The striking findings are: (1) high diversity and heterozygosity of haplotypes among fragile X chromosomes ( n=40) and controls ( n=262), including four haplotypes found exclusively in this study sample; (2) weak association of DXS548-FRAXAC1-FRAXAC2 haplotypes, 2-1-3, 6-3-3+ and 7-4-6+ with the disorder, and absence of White Caucasian fragile X haplotypes 6-4-4 and 6-4-5; (3) weak founder effect for the fragile X expansion mutation in the Indians; (4) lack of a continuum of haplotype-based FMR1 alleles between intermediate (CGG)(n) size ranges and expanded alleles; (5) exclusion of ATL1 as a candidate genetic indicator of FMR1 instability. The high STR-based haplotype diversity observed among fragile X lineages, irrespective of ethnic alliances, strongly suggests the inappropriateness of using STR haplotypes to infer predisposition to instability among ethnically separated fragile X pedigrees and may reiterate the need for identifying newer SNPs from this region to not only determine true founder effects for the fragile X mutation, but also decipher possible mechanisms leading to CGG instability.